Prevalence of lumbar discal cyst is very low, it can cause low back pain and radiating leg pain when present. Currently, trans-sacral epiduroscopic-assisted, 1,414-nm Nd:YAG laser decompression (SELD) is commonly used for spinal pathologies. However, the use of the laser for spinal procedures can be limited due to the risk of thermal injury. We reviewed nine consecutive patients who underwent SELD ablation for discal cyst between 2014 and 2015. Each patient underwent diagnostic imaging, including simple radiographs, computed tomography with discography, and magnetic resonance imaging (MRI). Pain relief and clinical outcome assessment of patient satisfaction was the primary outcome measure. All patients presented with back pain and unilateral radiating pain. The discal cyst was located in the lumbar region in all patients. Preoperative MRI showed a connection between the cyst and the involved intervertebral disc. All patients obtained immediate relief of symptoms after the discal cyst was treated with a SELD-assisted, 1,414-nm Nd:YAG laser. The mean visual analogue scale (VAS) for back pain was 7.89±0.78 preoperatively, 1.67±1.50 at the 1-month follow up, and 0.38±0.5 at the final follow up (p< 0.01). All patients obtained excellent or good outcomes according to the modified MacNab's criteria. There were no complications. These cases demonstrated that trans-sacral, epiduroscopic-assisted, 1,414-nm Nd:YAG laser decompression was a safe, viable, and efficacious option for treating lumbar discal cyst because it lowers the risk of muscle injury and can be performed under local anesthesia.
INTRODUCTION
Discal cysts are a rare cause of low back and radiating pain, and they usually occur in relatively young individuals. Discal cysts are characterized by distinct interface with their corresponding intervertebral disc 5, 6, 15, 19) . Although conventional surgery is the gold standard for treatment of discal cysts, it can lead to complications, such as tissue disruption, bleeding, and fibrosis. Therefore, SELD Currently, trans-sacral, epiduroscopicassisted, 1,414-nm Nd:YAG laser decompression (SELD) is commonly used for spinal pathologies and has been used as a minimally invasive procedure because it is associated with better visualization, precise pathology targeting, minimal collateral tissue disruption, and less bleeding. These advantages make the surgery easier to perform, improve healing, and minimize the risk of patient discomfort 7, 14, 18) . To the best of our knowledge, however, no studies have assessed the efficacy of the SELD-assisted, 1,414-nm Nd:YAG laser for the treatment of lumbar discal cyst. The purpose of this study was to report nine cases of lumbar discal cyst that were treated with SELD-assisted, 1,414-nm Nd:YAG laser and discuss the relevant literature.
CASES REPORT
Nine consecutive patients were treated with a SELD-assisted, 1,414-nm Nd:YAG laser for discal cyst at four institutions from 2014 to 2015. We obtained IRB approval for the study and written informed consent from patients. We then examined nine patients with low back pain and leg pain caused by a discal cyst. All (Ⓒ, Ⓓ) T2-weighted image axial view and surgically confirmed to be a discal cyst. Fig. 1 . Epiduroscopic-assisted laser view. Ⓐ Duramater compressed by discal cyst. Ⓑ and Ⓒ the discal cyst was decompressed by the Nd:YAG laser (Luxton; BioVision; Gyeonggido, Korea). Ⓓ after ablation freed the nerve root (D, dura mater; DC, discal cyst; LA=LASER ABLATION).
patients were treated with a SELD-assisted, 1,414-nm Nd:YAG laser and approximately one year follow up. Epiduroscopy was performed under fluoroscopy in a sterile operating room with monitoring equipment for blood pressure, pulse rate, and pulse oximetry. Fluoroscopy was adjusted over the lumbosacral area such that a caudal approach could be used for both the anteroposterior and lateral views. After appropriate positioning of the fluoroscope, the needle insertion area was determined around the sacral hiatus and was injected with local anesthetics.
A 5-mm skin incision was made over the sacral hiatus using a number 11 blade. The sacrococcygeal ligament was punctured with a Tuohy needle under fluoroscopic guidance, and a Myelotec catheter was inserted into the sacrococcygeal ventral epidural space. Subsequently, a 3.0-mm steerable VGC was introduced, and the catheter was advanced into the lumbar epidural space under C-arm anterior/posterior (AP) and lateral views. An epidurogram was performed by using approximately 5 mL of a non-iodinated contrast agent (IOBRIX, ACCUZEN, Seoul, Korea). Identification of filling defects was attained by examining the contrast agent flow. We confirmed that there was no intravascular or subarachnoid placement of the needle; if such malpositioning occurred, the needle was repositioned. The Nd:YAG laser (Lutronics, Ilsan, South Korea) was introduced through the epiduroscope (MYELOTEC, Roswell, Georgia, USA), and the discal cyst was identified between the posterior longitudinal ligament (PLL) and the posterior annulus. Once identified, the cyst was ablated (Fig. 1) . The intravenous line and epidural catheter were removed, and the patient was discharged if clinical symptom were improved. The first follow-up was performed one week after the procedure. During one week follow-up, all patients received nonsteroidal anti-inflammatory drugs (NSAIDs) and muscle relaxants of equal doses to reduce procedure-related pain 4, 16) .
Statistical Analysis
The paired t-test was used to compare VAS in the pre and post procedures. Statistical analysis was performed using SPSS software package version 10 (SPSS Inc., Chicago, IL, USA), and all values were expressed as mean±standard deviation (SD) and defined as statistically significant in the case of p<0.05.
1) Case 1
A 20-year-old man was admitted to our hospital due to back pain that had lasted for 8 months, but the symptoms were relieved if the patient rest. He received intermittent physiotherapy, acupuncture, and other symptomatic treatment for a while. One month before admission, the patient began to feel severe back pain Preoperative physical examination revealed a positive straight leg raising test for the left leg (70°). The right lower limb had normal muscle force and knee reflex, and the bilateral Achilles tendon reflexes were normal.
Bilateral pathological reflex was not elicited. The preoperative visual analog scale (VAS) score for back pain was 8 (Fig. 2) . 
2) Case 2
A 31-year-old man was admitted to our hospital due to left leg radiating pain that had lasted for one year. Before admission, he had received physical rehabilitation treatment. Three months before admission, the patient began to feel radiating pain in the left lower limb with numbness, mainly in the front thigh and medial calf, which got worse after activity. Preoperative physical examination revealed a positive straight leg raising test for the left leg (30°). The right lower limb had normal muscle force. The left knee reflex was reduced, but the right knee reflex and bilateral Achilles tendon reflexes were normal. Bilateral pathological reflex was not elicited. The preoperative VAS score was 4 points for back pain and 7 points for pain in the left leg (Fig. 3 ).
3) Case 3
A 30-year-old woman was admitted to our hospital due to left leg radiating pain and chronic low back pain that had lasted for one year and was aggravated by sitting and walking. The patient underwent treatment with anti-inflammatory medication and muscle relaxants. One week before admission, the patient began to feel severe pain in the left leg. Preoperative physical examination revealed a positive left straight leg raising test (30°). The right lower leg had normal muscle force, and the bilateral knee reflex was normal. The bilateral pathological reflex was also normal. The preoperative VAS for back pain was 8 points (Fig. 4) .
RESULTS
All of the patients suffered from unilateral lower extremity pain and back pain. Although the straight leg raising test was positive in seven patients, chronic low-back pain was present in only one of these patients. Preoperative MRI showed the cyst connected to the intervertebral disc. All MR images of patients showed low signal intensity in T1-weighted images and high signal intensity in T2-weighted images and a round to oval mass lesion on MRI. These findings are compatible with a liquid-containing cyst. Back pain and radiating pain were improved in all patients at the final follow-up. The mean VAS score for pain was 7.89±0.78 preoperatively, 1.67±1.50 at onemonth follow-up, and 0.38±0.5 at the final follow-up (p<0.01) ( Table 1) .
According to MacNab's criteria, two patients (22.2%) had excellent results and 7 patients (77.7%) had good results. No patients had any complications. There was no evidence of cyst recurrence during follow-up.
DISCUSSION
Lumbar discal cysts are rare and are therefore an uncommon cause of lumbar radiculopathy. They usually occur in the third or fourth decade of life 2, 10) . Previous studies have found that the mean age of patients with lumbar discal cyst is 30.78±4.84 years (range, 20 to 39 years), younger than the population with lumbar herniated disc. Discal cysts may form due to mechanical stress-induced focal degeneration of the adjacent intervertebral disc wall, annulus fibrosis, and fluid collection, followed by the formation of a pseudomembrane around the fluid collection 1, 5, 10) .
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JMISST 3(1) June 2018 21 This study included six male patients (66.6%) and three female patients (33.4%). The higher prevalence of discal cyst in males may result from greater shear stress due to greater physical activity and/or hormonal influences in males compared to females. All nine patients in this study were Asian, while the majority of patients in a similar study by Aydin et al were Japanese and South Korean 1, 5, 10) . Currently, most discal cysts are managed by partial hemi laminectomy and microscopic resection of the cyst under general anesthesia. CT-guided aspiration is another minimally invasive option, but it is associated with a high recurrence rate and requires radical excision of the intraspinal cyst 6, 10, 19) . Other reports have completed resection by percutaneous endoscopic surgery, but the recurrence rate with percutaneous C-arm guide aspiration is not yet known. Recurrence has been reported by Lee et al and Kang et al. after surgical removal of a discal cyst, but no studies have assessed recurrence after treatment with the 1,414-nm Nd:YAG laser 1, 5, 6, [9] [10] [11] 17, 19, 20) . As the most commonly used laser for ablation therapy, the Ho:YAG laser has been accepted as the safest laser because it has low tissue penetration. Although the Nd:YAG laser is not considered appropriate for deep tissue penetration, it can provide shallow tissue penetration by adjusting its wavelength to that of the Ho:YAG laser. Easier laser control, lower manufacturing cost, and similar effectiveness are other advantages of the Nd:YAG 3, 4, 8, 13, 14) . An in vivo study reported that 6-Watt delivery of the 1,414-nm Nd:YAG laser and the addition of an epiduroscope led to lower heat delivered to the surrounding ablated tissue, deeper tissue penetration, and increased target accuracy. This reduced the risk of thermal injury and made the 1,414-nm Nd:YAG laser safe for use in humans 12, 14) . Our study confirmed that a SELD-assisted, 1,414-nm Nd:YAG laser can effectively treat lumbar discal cyst 7, 12, 14) . However, this study had some limitations. The sample size was small, so double-blind, controlled studies with a higher number of patients are needed to confirm efficacy. In addition, we did not assess quality of life through the SF-36 or a similar instrument. Nevertheless, this study is valuable because it highlights the association between disca cyst ablation with the endoscopic-assisted, 1,414-nm Nd:YAG laser and clinical outcomes.
In these cases, no residual cysts appeared after surgical treatment or on postoperative MRI. There were no neurologic deficits and no signs of local recurrence on MRI at the 12-month follow-up, but regular follow-up evaluations are required.
Standard therapeutic guidelines for discal cysts have not been established because the natural history and long-term prognosis of discal cysts treated by surgery or percutaneous CT-guided aspiration and steroid injection are still unknown. However, we believe that the operative indications for discal cyst are likely to be similar to those for lumbar disc herniation. In a current study, discal cysts were treated effectively by a SELD-assisted, 1,414-nm Nd:YAG laser with preservation of the disc, even though it is generally believed that a discal cyst may recur when the cyst is only partially removed. To provide more definitive data on the natural course and standard treatment for discal cysts, more studies of discal cyst treatment accompanied by careful analysis and long-term follow-up are necessary.
CONCLUSION
Trans-sacral, epiduroscopic-assisted, 1,414-nm Nd:YAG laser decompression was a safe, viable, and efficacious option for lumbar discal cyst treatment because it reduced the risk of muscle and thermal injury and can be performed under local anesthesia.
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